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Fraunhofer IWU
Short Profile

� Start in 1991

� Locations in Chemnitz, Dresden, 
Zittau, Wolfsburg, Leipzig, Augsburg

� Recently about 700 employees                
(including part-time)

� 39,9 million € R&D volume (in 2016)          
(~½ by contract from industry)

� R&D Competence: RESOURCE EFFICIENT PRODUCTION

Fields of expertise

� Machine Tools and Automation

� Mechatronics and Lightweight Components

� Cutting Technologies

� Forming Technologies 

� Joining and Assembling

� Production Management
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TKPresta camshaft
[1,4 kg, - 42 %]

hydroformed camshaft
[1,1 kg, - 55 %]

hydroforming with 
coating
[1,4 kg, - 42 %]

Hydroforming with integrated 
hardening
[1,0 kg, - 59 %]

hydroforming with 
nitration
[1,2 kg, - 50 %]

hydroformed
camshaft
[1,2 kg, - 50 %]

initial situation
camshaft – cast, forged

[2,4 kg]

1. generation 

2. generation 

3. generation 

1. generation 

2. generation 

State-of-the-Art

Hydroforming of Camshafts

an Industry+R&D-story …

Fraunhofer IWU
Technology Competence
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The E³-Concept of Production

E – like Efficient Technology

E – like Energy-adaptive Factory 

E – like Embedding People for sustainable success
Time

Quality

Costs 

Globale Megatrends haben Wirkung auf die Produktion

consequent Synergy by utilizing all three „E“

� for new Products
� in innovative Business modelsE³

Initiation and implementation a paradigm change in production technology, "maximum 

profit from minimum capital investment to maximum added value with minimal use of 

resources."

=

Fraunhofer IWU
Production in Change – the Fraunhofer Concept E³-Production
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Efficient Production Technologies 

� diversity of basic materials,
� Innovative Technologies, 
� Efficient production systems,
� Data as resource

� Modern factories and logistics
� Use of alternative energy sources
� Energy management
� Energy- and resource cycle

� Modern I&K-Technologies

Emission neutral, 

energy-adaptive Factories

Embedding People into 

modern industry concepts 

� „human“ as goal and central point of the production
� aging society – production assistance 
� Motivation and life reality of the youths
� knowledge and information

Synergies ?!

� innovation

� added value

� new products

� advantages in competition

Innovation roadmap since 2013

Fraunhofer IWU
Production in Change – the Fraunhofer Concept E³-Production
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The Factory as a Product

Manufacturing matters!

Competitiveness in discrete solutions!

The complexity is growing!

Manufacturing -
integrativ!

Fraunhofer IWU
Fraunhofer Concept E³-Production
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costs

energy 
demand

energy 
revenue

process 
times

R&D validation and transfer strategy – from lab to industry

Requirements

times 

quality

Hybrid validationReadiness Readiness

Requirements

Research demand Ready solutions

Technologies /  Methods

Source: Fraunhofer IWU/Art-Kon-Tor (2015)

Industrial factories

- high series maturity

- cost-optimized operation

- high process stability

- risk-averse

Learning + Education

- prototyping lab

- studies / education

- research projects

- made for change

Hybrid Research System

- upscaling+transfer to real world 

- scenario development

- parameterization

- single transfer tests

A B C� E³-factory �
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� Next generation of production technique …

� How we keep production up-to-date?

� How we keep manufacturing in our society?

� E³ - production concept: searching synergies

� New technologies and production systems

considering Energy- und Resource efficiency

� New production sites and factories acting 

Emission neutral and energy independent

� Overthinking the Embedding of people into 

production in a new way

� R&D focus in manufacturing:

� Powertrain components

� Body-in-white structures

� Energy and data management

Fraunhofer IWU
E³ - Research Factory (opening 04/2014)
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PRODUCTION SYSTEMS OF THE FUTURE

� FLEXIBLE + INTELLIGENT CAR MANUFACTURING

� Car body production – modular, flexible and cross linked 

� Handling diversity of product variants

� Fast ramp-up of complex production systems

� human-machine-cooperation in action

Target A: “car body production” 

Fraunhofer IWU
E³ - Research Factory
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� PROCESS-CHAIN POWERTRAIN

� Ultra-short process-chains

� Forming instead of Cutting?

� Ensuring a significant reduction of material and energy use 

� Better product properties and added functionalities?

NEW TECHNOLOGIES, NEW PRODUCTS

Fraunhofer IWU
E³ - Research Factory

Target B: “powertrain components”
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E3 – Solutions for efficient Technology 
Ultrashort process chains 

Forming-based manufacturing toothed gear components

� Continuous consideration of the entire 

production chain

� Reduction of the process chain by 

three stages

� Reducing the use of materials by 

12.5% (0.5 kg per component) and 

optimizing material utilization by 6.5% Demonstrator with 

rolled toothing

Fraunhofer IWU
E³ - Research Factory
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� ENERGY AND INFORMATION (DATA)

… TO BE PROVIDED SAFELY 

… TO BE BETTER MANAGED AND CONTROLLED 

… TO BE MORE EFFICIENT USED 

� Energy management 2.0

� “Industrie 4.0” (linked factory + mobile IT)

� Human – a center point of production 

� turning this paradigm into a success story

Fraunhofer IWU
E³ - Research Factory

Target C: “production in change”
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� Smart sensors in 
production 
systems

� IT solutions 
manage large data 
volumes

� Target-defined user 
assistance

� Supply of 
information related 
to location / role

Prerequisite:
Suitable data base

Specialized software tools 

Prerequisite:
Filtering/ providing

information
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� Suggestion for 
specific 
instructions

� Securing 
knowledge

� Optimal use of 
resources

� Cost reduction, 
optimization
of production

Prerequisite:
Options of 

intervention

Production Technology in the World of Industrie 4.0 
Definition, Workflow and Requirements
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Production Technology in the World of Industrie 4.0 
Current State
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Production Technology in the World of Industrie 4.0 
Target Concept

Technical Production Data as 

a strategic resource and source of 
big industrial value

� Machine
� Technique
� Material
� Workpiece

“The Factory”
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Infrastructure for Using Technical Production Data  
Linked Factory - A data hub 

Smart links between 

devices, controls and applications
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Infrastructure for Using Technical Production Data  
Smart Components 

the Industrie 4.0 - Stacks

Data-Generating
Ability of machines to 
CPPS

SmartDevices
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Context-based 
information delivery

SmartWearables
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FORSCHUNGS
FABRIK
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Context-based information providing 

� the right Information

� at the right Time

� at the right Place

� to the right Person

Machine

Tool

Assembly

System

Building 

Control 
Scan `n Drag `n Drop

»KPI-to-Go«

Fraunhofer IWU
E³ - “Research Factory” - Mobile Production Assistance
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� Next generation of production technique …

� How we keep production up-to-date?

� How we keep manufacturing in our society?

� How to keep production competitive?

Fraunhofer IWU
E³ - “Research Factory” 

� Further development of our R&D focus:

� Social aspects

� Feeling production

� From data sensing to active data “production”
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Production Technology in the World of Industrie 4.0 
Integration of Human in the Production

“The Factory”

� Social Networked Industry

� Added Value Networks

� Socio Technical Systems

� Fraunhofer E³-concept

Handelsblatt 04/2016
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Good Feeling Production
Future and target of sustainable Manufacturing

GOODFEELINGPRODUCTION

benefit from complexityavoid complexity
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Use DataTechnical Production Data

Future Production Technology vs. Industrie 4.0
… just an idea to think about

… just feelings

… go from the „Kugellager“ to the                 -Lager ?

„Kugellager“ (German) in English: „ball bearing“

? !or better even must …

„produce“ 
better data

… integrated data providing? … communicate feelings?
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JOINT RESEARCH FOR
� Production Technology
� New Products and Business Models
� Employee Qualification

Prof. Dr.-Ing. Matthias Putz

E-Mail: matthias.putz@iwu.fraunhofer.de
Fon: +49 371 5397 1349
Web: www. iwu.fraunhofer.de

THANK YOU FOR

YOUR ATTENTION!


